Physics 129A
Introduction to Particle Physics
September 9, 2004
Introductory Lecture Part TIT

Announcements:

Problem set I is posted on the new Class web site
http://kamland.lbl.gov/~courses/129A/

Due Tomorrow, Friday September 10 5:00PM
Put in the box second floor LeConte Hall

Next week: review of relativity
Please read Chapter 3 in Griffiths
and review the text you used to learn special relativity
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Mesons

SU(3)

172 1

w*

r* The Meson Octet

THE MESON NONET

qq Q S Meson
uil 0 0 7°
ud 1 0 t
du -1 0 '
dd 0 0 )
us 1 | K’
ds 0 | K°
S —1 | -
sd 0 —1 K°
S5 0 0 n




Baryon Decuplet
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Sm=2 - The Baryon Decuplet

IHE BARYON DECUPLET

qqq Q S Baryon
uuu 2 0 AT
uud 1 0 A*
udd 0 0 A°
ddd —1 0 A
UUs 1 -1 Zer
uds 0 -1 E%0
dds -1 -1 "=
uss 0 -2 A
dss -1 -2 3
$58 -1 -3 Q-




Baryon Octet

SU(3)

The Baryon Qctet
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TaBLE 1.1

The Validity of Invariance Prineiples

Symmetry operations Strong Electromagnetic Weak
or conserved quantities
Parity (space inversion) yes yes no
Charge conjugation yes yes no
Time reversal yes yes yes?)
Electric charge yes yes yes
Baryon number yes yes yes
Isospin yes no no

Strangeness yes yes no




Quark Model
Gell-mann and Zweig of Caltech
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VoLuME 48, Numnrr 24 PHYSICAL REVIEW LETTERS

Search for Exclusive Free-Quark Production in e*e~ Apnihilation

A, Marini, I Peruzzi, M, Picevls, and F. Roopa
Lahoratusd Nezéorall di Finscalt dell’ Istitufo Nuaigaule di Fisiea Nuefeave,

T-000 14 Fraseaid, Rome, Ualy

and

1. M, Chew ™ R, P, Ely, T. P. Pun, and ¥. Vuillemin®!
Lauwvence Devieley Labovetory, Bevieley, Colifoynia G172

and

R. Frics/ B, Gobbi, W, Guryn, Donald I Miller, and M, C. Ross

Noyihweslewn tUnivevsliy, vansion, Nitvais 60201

and

D. Besset, S..J, Freedman, A. M. Litke, ., Napolitano, and T. C. Wang®/
Stanford Univevsity, Stwwford, Culiforwia 94205

and

Frederick A, Harri
finirers

£

v oaf Haweil, Honoluls, Dawall 95372
{Recwived 3 April 19824

The products of e*e” annihilatlon qt 29-GoV cenier-of~-mass energy have been searched
for [ree fractionally charged partioles sroduced in exclusive two-body final states. No
cvidenee for fractionally charged guarks wis lound ang the upper limits on the ratio R,z
i,y AT ,5 wre below 1% for quarks with charges 3¢ or e and masses below sbout 14
GeVie?. This is the first repovted limit for chargo z#. Lopg-lived tractionally charged

leptons ure definltely ruled out over j significant Tange of masses.

1, Karliner ' Sherwaad Parker, and D, E. Yount
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TIG. 1. Elevation view of the dotector as viewend
along the beam plpe. The elervents ure nemberod
seguentially from 1 to 22 moving outward from thoe IR
(some of Ihe layers are numbersd 1o the figure!. The
“thin” MWPC’s (layers ! to 5 are oot shown individu-
ally. Scintillation layers %, 6, 18, 20, and 21 are
egaippod with TOF eloclronies,
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quark production in ¢*¢” annikilatlon. The limits for
JADE are [rom Ref, 3 and the Iimits fram Mark IT aee
from Ref. 1.



Property \Quark d (7 8 c b 1
(3 — electric charge —% —i—% —% +% _% +%
| — izcepin z-component —-%- +—é— 0 0 0 0
S —strangeness 0 0 —1 0 0 0
C — charm 0 0 0 +1 0 0
B — bottomness 0 0 0 0 —1 0
T — topness 0 0 0 0 0 +1




Effective mass

Quark flavor Bare mass in mesons in baryons
= ik 310 363
Light quarks d T
s 150 483 538
B 1,100 1,500
Heavy quarks | b 4,200 4,700
l

Mass m = 174.3 + 5.1 GeV




fermion masses
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Total Cross Section for ete'_,.qq
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ptoton

>>Nm\/

neuton

B-decay



proton  neutron

1.6 fm
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